Diagnostic utility of quantitating neurofilament-immunoreactive Alzheimer's disease lesions.
The diagnosis of Alzheimer's disease (AD) neurodegeneration is based on histopathological detection of paired helical filament-associated lesions. Silver stains are routinely used but the results are fraught with intra- and interinstitutional variability. This study employed monoclonal antibodies to middle and high molecular weight neurofilament subunits in an immunohistochemical assay to assess the extent of paired helical filament-associated lesions in brains with AD, Down's syndrome plus AD lesions (AD+DN), Parkinson's disease dementia (PD), AD+PD, and normal aging changes. The densities of neurofilament-immunoreactive (NFI) cortical neurofibrillary tangles and plaques were significantly higher in AD and AD+DN than in PD and aged control brains (p < 0.001), and NFI neurofibrillary tangles and plaques were more abundant in AD and AD+DN compared with AD+PD and PD, yet all patients with AD, AD+PD, or PD died with end-stage dementia. In contrast, the densities of NFI dystrophic neurites (primarily dendrites) in cortical Layer 2 were similar among the AD, AD+DN, AD+PD, and PD groups, and all were significantly higher than control (p < 0.005). Stepwise multivariate regression analysis demonstrated significant correlations between AD diagnosis and high densities of NFI neurofibrillary tangles and plaques (p < 0.001) and between end-stage AD-type dementia and high densities of NFI dystrophic neurites (p < 0.001). This study demonstrates that the histopathological lesions correlated with AD dementia can be readily detected and quantified by immunostaining with monoclonal antibodies to phosphorylated and non-phosphorylated neurofilaments. Moreover, the findings suggest that NFI neurite pathology may be an important feature contributing to the clinically manifested AD-type dementia in individuals with Parkinson's disease.